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Do Idling Zones at Schools in Cache 
Valley Increase the Exposure of 
Students to Atmospheric Heavy 
Metals?
Lichens as Biomonitors for Air Pollution in Elementary 
School Idling Zones
Introduction
• Air pollution is a serious problem that 
exacerbates pre-existing health 
conditions and shortens life span
• Air Pollution affects children 
disproportionality  
• Pollution from idling is estimated to be 
1/3 of Utah’s emissions
• Lichens absorb air pollution particulates
and can be used to monitor type and
level of airborne contaminants
Methods
We investigated metal content from
lichens at 6 Cache Valley schools by 
sampling different zones. Sampled trees 
varied with distance from idling zone and 
were spaced: 0-10, 20-50, and 60-90 m
(Figures 1 and 2)  
1. I sampled lichens from tree bark, then 
dried and ground (homogenized) the 
lichen samples (Figure 3)
2. I digested homogenized lichens with 
hydrogen peroxide, double DI water, and 
nitric acid (Figures 1 and 3)
3. I will analyze metal type and 
concentrations in digested lichens using 
an Inductively Coupled Mass 
Spectrometer 
Expected Results 
Lichens closest to idling sources, will have 
the highest levels of volatile atmospheric 
metals, specifically: As, Cd, Co, Cr, Cu, Hg, 
Ni, Pb, Sb, V, and Zn.
Conclusions
Idling zones expose children to higher 
concentrations of atmospheric heavy 
metals
Schools, care givers, and our community 
must be made aware of this risk
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Figure 1 – Identifying and Sampling Xanthomendoza fulva, a species of lichen
At each of 6 schools in Cache Valley, lichens from were sampled to examine if heavy metals in lichens 
varied by distance from idling source.
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Figure 3. Homogenized lichens (left) and digested 
lichen (right)
Figure 2. Sampling design
